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Chemicals
Cesium carbonate (Cs 2 CO 3 99.9%, Sigma-Aldrich), octadecene (ODE 90%, Sigma-Aldrich), oleic acid (OA 90%, Sigma-Aldrich), oleylamine (OLA 80-90%, Acros), lead (II) bromide (PbBr 2 98%, Sigma-Aldrich), toluene (ACS reagent ≥ 99.5%, Sigma-Aldrich). All chemicals were used with no further purification, except for the drying period reported in the synthesis procedure.
Synthesis
The nanocrystals were synthesized according to the protocol reported by Protesescu et al. 18 Briefly, 70 mg of PbBr 2 are mixed with 5 mL of ODE, 0.5 mL of OLA and 0.5 mL of OA under N 2 atmosphere at the desired reaction temperature (100-160 °C). Nevertheless, the reactants need first to be treated in a N 2 atmosphere at 120 °C for 1 h, for water removal. After complete solvation of the PbBr 2 salt, 0.4 mL of a warm previously synthesized Cs-oleate solution in ODE is injected in the reaction flask and the nanocrystals are formed instantaneously. After few seconds reaction, the product is cooled down quickly with an ice-water bath. The nanocrystals are washed by several centrifugation steps and redispersed in toluene. Prior to characterization by optical spectroscopy, the samples are prepared in three concentrations. The as prepared sample contains 2 mL of toluene with 1 mL of as-synthesized sample; the diluted sample contains 0.1 mL of as-synthesized sample and 2.9 mL of toluene.
Determination of the bandgap energy
The spectra were first smoothed by Savitzky-Golay filter with a 10-point mesh window. The first derivative (the slope of the curve) of the (smoothed) EELS spectra are taken. Then the apex of the peak is taken as the bandgap value since the step-function-like onset corresponds to a sharp peak in its first derivative. (which thus appears as a hexagonal pattern) is easily identified, the atoms appear in a layered structure which is overlapping the hexagonal pattern. in the emission at 2.53 is observed when excited at 2.88 eV, which can be due to size selective excitation of the NC ensemble; as the smallest NCs do not absorb at lower energies and therefore no longer take part in the emission.
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